ABSTRACT The main aim of this study was to analyze evidence of an environmental Kuznets curve for water pollution in the developing and developed countries. The study was conducted based on a panel data set of 54 countries -that were categorized into six groups of "developed countries", "developing countries", "developed countries with low income", "developed countries with high income" and "coastal countries"-between the years 1995 to 2006. The results do not confirm the inverted U-shape of EKC curve for the developed countries with low income. Based on the estimated turning points and the average GDP per capita, the study revealed at which point of the EKC the countries are. Furthermore, impacts of capital-and-labor ratio as well as trade openness are drawn by estimating different models for the EKC. The magnitude role of each explanatory variable on BOD was calculated by estimating the associated elasticity. ©JASEM
Introduction
The Environmental Kuznet's Curve (EKC) hypothesis describes that economic growth declines the problems associated with environmental pollution. This relationship between income and environmental pollution is described as an inverted-U shape with a turning point presenting the income at which the environmental pollution reaches its maximum. Behind this hypothesis, a number of reasons associated with the economics of consumption and the economics of production have been described. For instance, from the consumption view, increased income may raise the demand for environmental quality. From the production view, increased income may change production from dirty goods such as manufactured products to clean goods such as services (Panayotou, 1993) . Therefore, after the turning point of the EKC, the relationship between economic development and environmental quality turns out positive as the income increases.
Grossman 's study (Grossman and Krueger, 1995) was one of the initial work on the EKC by which the inverted U-shape curve was confirmed. Since then, the impact of increased economic activities such as increased income and trade openness on the environment became so interesting topic that a large number of studies, using different indicators for both economic activities and environmental pollution, has been conducted (Beron and Murdoch, 2003; Cole and Elliott 2003; Cole, 2004) .
One of the famous study on the EKC relationship was conducted by (Antweiler and Copeland, 2001 ) by which determinants of emissions were decomposed into scale, technique, and composition effect. The scale effect reflexes the direct effect of the increased production on emissions. The technique effect indicates that demands for environmentally friendly products raises as income increases. This promotes employment of more environmentally friendly production methods that causes a reduction in emission intensity. The composition effects presents how an increased income affects the structure of the industry that itself influences the pollution intensity. Following up with developing the theoretical framework associated with the three effects, the study estimated each of the three presented effects on the SO2 concentration. The study concluded a positive scale effect, a negative composition effect, and a negative technique effect for the impact of trade openness on the SO2 emission. Another study (Managi and Akira, 2009 ) that worked on the overall impact of trade openness on the environmental quality found the EKC relationship is larger in the long term than that in the short term. The study also described that the magnitude of this relationship depends on the country and the pollutant. The environmental Kuznets curve was also confirmed for the two sub-groups of countries that share river on their border and those without river on their borders (Thompson, 2014) . There are some other studies criticizing the EKC relationship. For instance, the study conducted by (Stern, 2004) Lists of all study countries grouped in developed countries, developed countries with high income, developed countries with low income, developing countries, and coastal countries are provided in tables 3-6. Model specification: The EKC curve estimated for the groups of developing and developed counteries takes the following form
MATERIALS AND METHOD
Where BOD (measured in per kilogram per day) indicates water pollution (biological oxegen demand) per capita of country i for the year t measured. S and S 2 are a GDP per capita and its quadratic that are expected to measure the scale effect. (K/L) and (K/L)2 present a country' s capital-labor ratio and its quadratic. The two variables are assumed to capture the impact of capital accumulation. T is the ratio of aggregate exports and imports to GDP that is widely used by the literature such as (Managi S., Akira H. et al. 2009 ) as a proxy for a country's trade openness .The variable is expected to catch the impact of trade liberalization (trade intensity) on water pollution. The (K/L)S is the composition impact of capital intensity and income on the water pollution. The variable is assumed to see if the impact of capital intensity on the water pollution can be influenced by a country's income or not. On the other words, while a country may have advantages in producing capital-intensive products it may not progress producing this type of product because of the country's regulations.
The model was initially estimated by the OLS technique. To compare the OLS estimates with the Pooled estimates, the F-Limer test was used. The test result showed that the model should be estimated by panel techniques. The Hausman test was used to evaluate the results of fixed effect model against the random effect model. However, because of the heteroscedastic results, the Generalized Least Square (GLS) was finally applied.
RESULTS AND DISCUSSION
Data description: The EKC curve was estimated for country groups described before. To compare a country group with its counterpart in the EKC shape, the results are presented in three parts including "EKC for developed and developing countries", "EKC for developed countries with high/low income" and "EKC for coastal countries".
EKC for developed and developing countries:
The ttest results present that developing and developed countries differ in income per capita and pollution levels of BOD, statistically (table 7) . The figures 3 and 4 plot income per capita against BOD for the two groups of developed and developing countries, respectively. For the developed countries (Figure3), the inverted-U shape of EKC is evident. For the developing countries (Figure4), the EKC curve appears a positive relationship between BOD and income per capita for countries on the left-side of the figure (with less income), but eventually the relationship becomes negative as the country's income per capita approaches to 4000$ and more . The estimates of the GLS model are presented in the table8 and table 9 for the developed countries and developing countries, separately. The significant positive relationship between S and BOD and the negative relationship between S 2 and BOD confirm the U-inverted shape of EKC curve for both developed and developing countries. However, the two groups of countries differs in the turning point of the EKC curve that is about 23325 $ -below their average income per capita at 23325$-for the developed countries and around 5000 $ -beyond their average income per capita at 3195.91$-for the developing countries . For both developed and developing countries, according to the three GLS models the impact of a country's capital-to-labor ratio on BOD is statistically insignificant, while it is negative based on the three other models. For both developed and developing countries, the GLS models estimate a negative impact of trade openness on the BOD, and an insignificant impact of the composition effect of K/L and GDP on the BOD.
Economic development and Environmental quality
On the bottom of the two tables, sample-mean elasticitis of BOD to an increase in the explanatory factors are presented. For the developed countries, BOD elasticity for an increase in GDP is estimated between 5.13 and 0.89 by the six models. BOD elasticity for T was measured around 1.04. For the developing countries, elasticities of BOD for an increase in GDP and T are estimated around 0.4 and -1.7.
EKC for developed countries with low/high income:
The t-test results indicate that the sub-groups of low income and high income countries within the main group of developed countries are statistically different in terms of income per capita and pollution level of BOD (table 7) .
According to the results obtained from GLS estimates (Table 10and 11), the two variables of S and S 2 have a positive and negative relations with the BOD for the countries with high income, while both relations are insignificant for the countries with low income. Accordingly, the EKC shape are confirmed for countries with high income, while the shape was rejected for the countries with low income . Table10. Model estimates for the developed countries with high income Having the countries located in the two sub-groups of the developed countries reviewed; it became evident that many are coastal countries dealing with the problem of seawater pollution. To examine the hypothesis, an EKC curve for the coastal countries of the sample was estimated and presented in the part "c". The turning point of the EKC curve for the developed countries with high income appears around 55000 $ that is very far from the average income of thoes countries at 30011.72$. The impact of the capital-and-labour ratio on the BOD was estimated insignificant for both countries with high income and countries with low income. The impact of the trade openess on the BOD is negative for both countries with high income and low income.
For the countries with high income, BOD elasticities for GDP and T are around 1.5, and -0.7, respectively. For the developed countries with low income, the BOD elasticities for GDP, K/L and T are around 1.4, and -2, respectively.
EKC for coastal countries:
For coastal countries, the results obtained from estimating the model (Table 12) 
Conclusion:
Results confirm the inverted-U shape EKC for all groups of developed and developing countries, except for developed countries with low income. The results presented a positive relationship between GDP and BOD for the group of developed countries with low income. Since many of the developed countries with low income are partly bounded by either sea or ocean, it can be expected that the EKC shape have been influenced by seawater pollutions. We, accordingly, examined the EKC relationship for all coastal countries in our sample. The results confirmed the inverted-U shape EKC curve, however with a high-income turning point that is very far from the average of GDP per capita for those countries. This can be concluded that increases in income of the coastal countries is raising water pollution.
Although the EKC shape was confirmed for both the developed countries and the developing countries, the actual relationship depends on the point at which the countries stand .The results related to turning point estimates indicate that the developed countries are in the downward part of the EKC curve, while the developing countries are on the upwards. It can be concluded that water pollution are decreased by increasing incomes in the developed countries, while in the developing countries increasing income still raises the water pollution. This is much more evident for the developed countries with high income whose income per capita is quite far from the turning point of the EKC curve. Accordingly, economic growth certainly progresses environmental quality in the developed countries with high income. This result should be , with more caution, translated into the developed countries with low income. Ultimately, under the current circumstances, economic growth progresses environmental quality in the developed countries in particular the developed countries with high income, while it causes damage to the developing countries and most probably in the developed countries with low income.
Contrary to many studies (Managi and Akira, 2009) , the composition effect concluded from the estimated coefficient for the capital labor ratio does not have a great influence on the water pollution. For all study countries, the trade openness increases magnitude of water pollution. This can be concluded that almost all countries intend to produce dirty goods, in case of trade liberalization. On the other words, most countries require their regulations on trading products to be reviewed and revised for effective restrictions on exchanging dirty products.
According to the results of BOD elasticity, for the developing countries the GDP is the most influential factor on the water pollution. For the developed countries, the BOD elasticity for GDP is estimated quite differently by the six models, ranging from 5.13 to 0.89. This may be the result of the huge gap among the developed countries in terms of their GDP. For the developed countries with high income, the GDP plays the most influential role in the BOD magnitude, while for the countries with low income the K/L ratio and the trade openness would strongly influence the BOD.
